Comparative transcriptomics and genomic patterns of discordance in Capsiceae (Solanaceae).
The integration of genomics and phylogenetics allows new insight into the structure of gene tree discordance, the relationships among gene position, gene history, and rate of evolution, as well as the correspondence of gene function, positive selection, and gene ontology enrichment across lineages. We explore these issues using the tribe Capsiceae (Solanaceae), which is comprised of the genera Lycianthes and Capsicum (peppers). In combining the annotated genomes of Capsicum with newly sequenced transcriptomes of four species of Lycianthes and Capsicum, we develop phylogenies for 6747 genes, and construct a backbone species tree using both concordance and explicit phylogenetic network approaches. We quantify phylogenetic discordance among individual gene trees, measure their rates of synonymous and nonsynonymous substitution, and test whether they were positively selected along any branch of the phylogeny. We then map these genes onto the annotated Capsicum genome and test whether rates of evolution, gene history, and gene ontology vary significantly with gene position. We observed substantial discordance among gene trees. A bifurcating species tree placing Capsicum within a paraphyletic Lycianthes was supported over all phylogenetic networks. Rates of synonymous and nonsynonymous substitution varied 41-fold and 130-fold among genes, respectively, and were significantly lower in pericentromeric regions. We found that results of concordance tree analyses vary depending on the subset of genes used, and that genes within the pericentromeric regions only capture a portion of the observed discordance. We identified 787 genes that have been positively selected throughout the diversification history of Capsiceae, and discuss the importance of these genes as targets for investigation of economically important traits in the domesticated peppers.